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SUBJECT: Determination of Engine Families and Classification of 
Emission control systems 

A. Purpose 

The purpose of this Advisory Circular is to describe how engine families 
will be determined, and to clarify the definition of emissions control system. 
This Advisory circular supersedes Advisory, circular lb. 20-A which was 
applicable to the 1975 model year. 

B. Background 

1. On June 20, 1973, EPA promulgated regulations (38 F.R. 16063) 
which added catalytic converter and thermal reactor characteristics as bases 
for grouping vehicles into engine families. Advisory Circular No. 20-A was 
published on August 10, 1973 to provide guidance as to how engine families 
and emission control systems would be determined based on specific engine, 
catalyst, and thermal reactor parameters. 

2. At the time Advisory circular No. 20-A was issued, a limited 
amount of data existed concerning the durability characteristics of different 
types of catalytic converters in automotive applications. The eight catalyst 
parameters identified in Advisory Circular 20-A were bud upon the boat 
information available at the time, For the 1976 model year, however, EPA has 
reassessed the characteristics that should be considered in evaluating 
catalyst durability, end has concluded that: 

a) packaging of the catalyst, although not a family or control 
system determinant for 1975, is an Important parameter that can significantly 
affect the durability of a catalyst. therefore, basic catalyst packaging 
(e.g., materials, technique of containment and restraint, and general method 
of construction) has been added as an emission control system determinant. 

b) The control system determinant relating to total metal 
loading was incorrectly worded. The criterion was intended to apply to 
all active materials and not merely those formulated from noble metals. 
Therefore, the wording has been changed to read “total active material 
loading per catalyst”. 
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c) The purpose of the ranges specified under the total active 
material loading and active material mix determinants was to permit catalysts 
which varied only to a limited extent to be grouped together for 
certification purposes. However, EPA does not have sufficient data to 
continue to support those ranges, or to mat more appropriate ranges. EPA 
ha therefore decided to eliminate the ranges altogether and to substitute 
a provision by which the vehicle manufacturer may demonstrate the equivalence 
of catalysts which differ with respect to than determinants. (see (e) below.) 

d) Advisory Circular 20-A was ambiguous in regard to whether 
the substrate construction technique criterion applied to both monoliths 
and pellets or only to monoliths. 
criterion applies to all 

Advisory Circular 20-B indicates that the 
forms of catalyst supports. 

e) To the above criteria, i.e., general catalyst packaging, 
total active material loading, active material mix, and substrate construction 

technique, a provision has been added by which a manufacturer can demonstrate 
essential equivalence. The showing shall be based on prior certification 
durability data or other test data acceptable to EPA. 

f) The 15 percent range has been retained for the catalyst 
volume criterion. However, a provision has been added by which a manufacturer 
can demonstrate that catalysts differing in volume by more than 15 percent 
are equivalent by showing that the active surface areas (BET) of the 
respective catalysts differ by no more than l5 percent. 

3. The criterion which determines families for rotary engines 
was revised to permit rotor housing widths to differ by up to 15 percent. 
This change was made to allow rotary engines with limited differences in 
displacement to be grouped in one engine family, similar to the way 
reciprocating engines are combined. 

C. Applicability 

The provisions of this Advisory Circular are applicable beginning with 
the 1976 model year to gasoline-fueled light duty motor vehicles and trucks, 
and diesel-powered light duty vehicles and trucks. 1/ 

1/ Subpart 85.376 is reserved for new diesel-powered light duty trucks. The 
regulations applicable to these vehicles have not been promulgated at this 
time. However, reference is made to the respective section in anticipation 
of promulgation. 



0. m ?alb Da~tion for Pour-Strob Cwla R8c iaa 8atfuq lmrout 

1. fa OrdBr’fOr foUW8trOb qCh rUiprOCatfXh# aqb88 t0 b Ch88ifid 
in tb - W@8 fti7, thO7 Wt h idWtiCd b ti th8 fOw WCtBt 

4 All the puartorr 8pacifl.d in 40 cm 85.075-S(~) (2). 
85.175-S(a) (2). 85.273-5(a) (2), and 85.3765(a) (2). 

b) Ba@m diaplacaan t, Within 30 CUbiC h&88 Or 11 WBlBt 
of tb lU#88t dlaplacamt in th r88?8Ctin m fey. 

4 Cuaral t7p88 of furl ayata (cdmrator or fuel InjectIon). 

(1) fi CUbU~ti~ 18 UBBd, th8 UUdU Of CUkmtOrB, lBd8Z 
of vuturia, mad prfnclplo of op8ratdou (a.8 ., 8-b -cuti, BiZ VdVO, 8d 
cout8nt depru8ion). 

(2) If fUd iI&jOCtiW ir UBd, tb typ@ (B8ChUfti Or 
dutronlc) ad the flow p8ttam (contlauoua or timed). 

d) tkilia8tion (or acm-atiliration) of tlaorul 8ftu-trumt. 
dOVkB(8) (1.8 ., w@nu equippad with cualyata, a@au quippad rlth thaul 
ICUCtOrB, wb88 rqui& wltb -tiyBtB 8ad th8m rBBCtOU, ot w 
8qulppad with lulthar c8tdyata nor tbwmal ructorr). 

d If CatdptB 8r8 w8d. the number 8nd ~anr8l type of 
mt+Bt, UhiCh 18 dofind U mrti Purpom (a.#., OdbtiOtr, r+buctia, 
threeway), pmrd location (q.$., in UhBUU UIlifOhi, to@ UdBd.OO? 
UU), #WWti aubatrata tm (84.. @lot, monolith), proportlon of 
uch actlva coaatltuaat of total rtlvm matarlal, aad catalyst volun 
(uithia 13 porcaat of tha hr~oat catdyrt voluw to b8 trouped in th8 
w aqlna frrily). CUd78tB which differ in g@Iterti l UbBtrata type 
or proportion of uch actlva cowtltuut of total actlva utuial u7 ba 
d8DOSlatrBt8d to b8 l BWBtidl7 OqUiVdwt by ~88 of data fra C-plOtd 
cartiflcation durability tutlxq or other teat data accaptabla to EPA. 
Catalyrtr uhich dlffor la volun by Iota than U porcwt ma7 bo l bmm 
to ba l BBWtiBll7 l qufVBhltif th8 raurfNtur8r C8ad8WWtrBtBtht 
tba actha mrfaca arm88 (m) of tb mr8vCtiV8 Utd7BtB diifar by 110 
-8 thW u JWCUlt. 

2. Ba@na identical in alI tha ro8pectB li8t.d ia IkctfW 0.1 ti U7 
be further m into differant 8n#ia8 f-88 fa BCCO~~WCB with tba prorirti 
of 40 Q1 SS.O7S=5(a)(3), 8S.l754(a)(3), 65.27S-SW(3), and 83*376-m(3). 



3. If the t8quira8ntr rt8t8d in hCtiO8 D.l above parrit qiD88 
to be SrOiaped into f rrili88 ia Wt8 then - -7, q-8 l hrlt I;W8tdl7 
ba grouped 80 thatuch fti7Coat8inBthe lu8tv8riatbopo8albl& 
For exuplo, l ~imea uhicb aUlafy 811 the requimta of 3utlon D .l 
but tith engIna di8plac8meata of 200, 250, and 260 cubic iache., varld 
88Wrdl7 be woupd 80 that the 250 end 260 cubic inch mine8 uke up 
one fall7 uhile the 200 cubic inch englna 18 8aotbr f&y,. 

I!. lUln8 PallvDetumlnulon forTu+StrokaC~cl~ ILoclDrocatinr Enalxmq 

1. In &CCOd@ with 40 m 85.075-5(a) (4)) 05.173-5 (8) (4). 
85.275-5(e)(4), and 65.376-S(&)(4), In order for tw-atroka cycia 
r8CipMCBtiXI~ -ilk88 to be ChBBifid in the W en@m far, -8 
auat be identical In rll the followlq 88pUtB: 

8. 

b. 

c. 

d. 

8. 

f. 

s* 

h. 

The cylinder bore center-to-cuter dimamiam. 

The dlnmlon from the centillnm of tb8 cruakduft to 
the top of th c~lindar block hub face, 1.8.. deck 
hai*t . 

The cylinder block coafi#uretion (eir cooled or water 
cooled; L-6, 90. v-6, etc.). 

The method of l CWS-w (valve, port) etc.). 

'nl8 arthOd Of &it &Bpir&tiOU. 

The combustion cycle (Otto cycle, Diesel cyde, etc.). 

Eqine dimplacement, tith.in 50 cubic inChe8 or If percent 
of the largmrt di8pl8camnt in the respective eqine famil7. 

Generil t7pe of fuel 87stm (cerburetor or fu81 InjectIon). 

(1) If cuburetlon ii ured, the umber of c8rburetora. 
number of venturIa, 8ud principle of opar8tfon, l .8.) l lmple venturi, l lr 
V81V8, or CWB~t depre88iOU. 

(2) If fuel injeCtiOn i8 U8eds the tp (mCh8Sbal Or 
electronic) ud the flou p8tt8M (COZltillUOUB Ot t-1. 



I. Utlli8atioo (or non4atlllution) of the& after-treatmeat 
dBVico(8) (iA., 8ngina. equipped with cu8ly8t8,a8giau aquippd wlm tlnrmal 
re8Ctor8, 8a$b#B 8quippdldthfStti~BtB rod s MtolY,Or qh.0 
equippad tith neither catrlptr nor tb8rmd Mtora). 

J* It CBtd7BtB 8r8 U8Od,tb8lMbU mds-rti tm Of au-t, 
which 18 dofinul 88 mrti p~rpO88 (-8 .) oxidatla, r8ductloa. tlwameyl, 
general location (8.8.. in uhawt mold, forrud udufloor uu), 
general 8ubatrate type (8.8.. pdl8t , moaolith), proportlm of uch rtln 
conuituant of total active uteri8l, ad catalyst volma (wIthin 1S 
parcqtoftba lu#88tcattiy8t volmtok groapod intb wa&aM 
fti7) ' Catalyata which differ la 8enaral aubotrato type or proportion 
of e8cb utiw coauituwt of total utiw rU& m8y be dwtr8td 
to be 88wnti8ll~ aquiv8l88t by uaa of data fra caqhcad cutlf1c8ttioo 
dur8bili~t88tixh#or Otherte8tbt8WCept8bbtO RPA. -78t8*& 
differ ia vofipy by more than U parcaat may ba l bmm to b8 88-m7 
aquivalwt if tbe uuaafactumr can brorutreta that the active 8urf8Ca 
uem (m) of the ra8poctiv8 c8ttiy8ta differ by no mrm thw u -to 

hd8r th8 rUtb0ti~ Of 40 m aS.07~5 (8) (4). as.17~5 (8) (41, 
~5.27&(4), Ud a5.376-s(8)(4), -8 IdOUtid ti a tb8 tBBpBCt8 
li8td ia 8oction 8.1 abwa uy k further divided into diffuoat m 
f&i88 00 tibuia Of Oth8r l i#IlifiWlt~~ 8UCh 88 tbO88 118t.d 
In 40 CPR 85.075-5(a)(3), 8%173-S(&)(3), 05.273-5(a)(3), mui 85.376-S(8)(3). 

3. If tb8 reqUbWUbt8 l tatd in hCtiOn B.1 &OVm mt 8#@aa8 
t0 bemoupod ~tOfrili~iLIlonthrrronr~~,~~BB~I~~~ 
be 8raqad 10 that& ftiycOQWth8 lamat v8riatioopo88ibl8. 
(See Section 0.3 &ova for ample.) 

1. EMIBB ?amil~ Duamiauia for Rotam Enaiaq 

1. In accordance vith 40 C?R 85.07%s(8)(4) and 85.2755 (B)(4), In 
order for rotary aqima to be cluaifid in the man angIn8 family, eU#bOB 
muat be ldoatlcrl in all thm fou rupactar 

4 Th8 88$X ai8 Of the epitrOCbidti Cumree 

W Thamiwr axi8of tb8epitrocho~ C-8. 

‘9 The @8naratia# radium of the 8pitrochoidal C-8. 

d) Tha width of tha rotor hmulm#, wlthln 15 parcant of tba 
wIdeat rotor houoiq in the rwpoctlvm eqlaa fdy. 

8) The type of Intake port (rida, paffpbaral, cambl.mtha, l tc.). 

f) The type of uhauat port (aida, peripher8l, cfmbleutbm, etc.). 



8) T& Waiq COdfSUr&tfW (8ir coohd or water cooled; rotor 
ar8ngant, UC.). 

h) ?h8 CabUBtfOn CyCh. 

0 m -thOd Of 88pir8tiOU. 

j 1 The mmba of 8parB ~1-8 per rotor. 

W Cemuel type of fuel myeta (carburetor or fuel injactForr1. 

(1) If CUku8tiOU i8 U8.d. the -8r Of CUbUrOtOrB, 
naber of vaUurta, and prlacfph of epU8tfom, e.g., 8-h VUturi, 
8ir V8lv8, or comtaat dqr888h. 

(2) If fual ~ectiOai8u8ed,tht7pe b8chulcalor 
electronic) aafi the flou pattern (contInuaha or tlnd). 

1) Otlllutioa (or aon-utlllaatlon)of th& after-treatment 
device(r) (i.B., qiM8 equipped with ati78t8, axgIn quIppad with 
thwl ructora, em@ea equipped with utal7ur and themal ructor8, 
or e4iar8 Squippd with rUithW C&t&78tB oat ttmrm8l rYCtQI8). 

4 ff C8tti78tB 8r8 UBd, the mmbu and 8-d type of 
C&ttiyBt, VbiCh 18 defined U general plrpO88 (e.g., oXidU%OaB, rdUCtioQ, 
thremmy), general location (e.g., in uhauu manifold, forurd undorf loot 
8tU), 88nUd aubBtr8tB type (8.8 ., polht, monolith), proportioo of 
uch l ctlve coortitueat of total active utUhl, 8ad CBtilyBt tro$n 
(vlthln 1S percent of the lergert cettiyrt v01m to be -mapod in the 
mm aagiaa frrily) . CUd78tm which differ io g8wr81 8UbBtrBte tn8 
or proportiOn of uch active cooatltumt of total activ8 mUai8l m87 
be demoartreted to be 888euti8lly l quivelent by u8e of d&t& from Corphtad 
cettiflcetloo durebllit7 tmatlng or other teet d&t& 8ccepteble to EPA. 
Catrlyrtr which differ in voluw b7 more th8U 13 percent lu7 be ahown to 
be essentially l quiv8lent if the mmufecturer can dawurtreto that 
the ective surf&c8 8rua (BET) of the respective cetelystr differ by 
no more than 15 perceat. 

2. Ilada the l utbuit7 of 40 C?R 65.075-5 (8) (b) end 85.275-s(&) (6)) 
8llaiWB ldentlcal io 111 the rBBpOCt8 limtd in S8CtiOn P.1 8bgp8 U7 b8 
further grOuped into differaat femlller on t& b8818 of other 8ignlficant 
p&rmtBrB 8UCh &a thO88 lietad in 40 CpIt 85.075-5(e)(3) Wd 85.27%5(e)(3). 

3. If the requirmentr l tetod in Section 1.1 l bovr parmlt enginea 
t0 be #rOU@ into ftii.8 ilI IOre tha OM -7, eI'@WB l !‘d1 8WUdly 
be grouped 10 that uch fdy cont8la8 the heat veri8tion porrible. 
(See Section 0.3 abOw for example.) 



C. Deflaltiam of Bxbuu lbi8810n Control Srrtrr 

Definition8 8d a~mpla8 Of lioy CUrUUly u@8d dUU8t ~l88fO8 
control 878t. ma: 

1. tnriar lbdific8tion. A CwtrOl 8frta rrhicb 18 iataadd t0 
cuntrol euhumt ai88ion8 b7 the dorign of f undaantal aqlna pumterr 
mad caponante (a.~., carburetlon, ignition tm, capr888lon ratio, 
rad cabuatlon chmber duim) tithout t& addition of any major hadwre 
(a*e*, l conder7 l lr pump, t&U reactor, cat8ly8ta) or the introduction 
of en inert uterlal durlq cabwtlou (a.8 .,mta in~8ction,-t~8 
recirculation). 

mt8 tbt"~irwWdifiC8tid 18 8 CWtMl87Bt~UBOdb7 it8df. 
If major 8dd-m hrdu8ra or introduction of Inat m8t8ri8l im utllisd, asky 
rdUOd rodifiCUiw t0 fUdmeBtti @~#ixu pUaUBr8 d C-t8 will 
b@ COWlbr8d 8 chm8cteri8tic Oftb8 dd-on h8td~UB or h8rtwtOrid l ptm 
aad not an 8x@no Dodific8tlon. 

2. 4ir Inlactlon. A 878ta Which 18 irrtBd8d t0 COntTOl d&Wet 
UiBBiOnBbf tb8 iUtMduCtiW Of l OCordq air intO the UhUBt 8trW. 
tX&@aB of 8ir lnjectltm fUturea uhlch data- diffarent -t ri881~ 
COUtrOl 878tm UB: 

4 Gwaal 10ceti0n of fnjectd air (e.g., uhauat port, 
thermal ructor, catal~rt). 

b) hnU8i nthOd of drihq Bit pnp (..a., COn8ttit l m.d, 
proportioml to englne l paed, clutching). 

4 Hodol&tiOU Of 8eC&r7 8ir flow r&t8 88 8 fUUCtioU Of 
-ill8 SpUd &ad 108d. 

3. bhW8t G&B blrCUl8tiOU (m). A 878ta uhich ir iMended to 
control exb8uat mi88iona b7 the introduction of exh8urt gem lot0 the inlet 
charge. baaplea of m tuturoe uhich u7 determine different exhau8t 
rri88ioa control ryatama are: 

4 hCBt* Of 8XbUBt 888 picl-ap (8.8. , Ct088-OV81:, bfOt0 
ruffler, afta lufflor). 

b) Point Of UhBUBt -8 inttOdUCtiW (8.8.. 8bOW t&Ott18 
blah, bemea caburetor and Intake manifold intake port, directly Into 
c7liuder). 

4 Ganaal method of dUl&t~ .@IBBtit7 Of m (8.f., tit* 
orrnifOld VBCUIII l ipnrl, Venturi VW- l i@, throttle POBitioU). 



4. m.1 'Inlwtia. A aywtr uhlcb la IntU to control uhauu 
aiaaia~ by ntBda# 8d injeUfn# 8 qUMCity Of fud @IthOr iot0 the 
Lot&e manifold or directly into the c7lidar in order to produce 8 
comburtibl8 &h/fuel rixtW8. In accordauca rith Sectlou D, 1, lad 
? of this Advlrory Circuhr, aqinu oqulppod with 8 pUtiCtdU type 
he* m Jcbwlc8l or 8lwtronlc)of fuolinjectioa~notp0mitted 
to b8 in th8 8BW w fBDil7 88 -iruB Wt W 8qUigpd. ikr8fm8, 
uw Of fUd iqjOCtioo detemb888 88prBt8qhOfIlil7~8hO 
cha8ctair888 coatrol~tr intbe en#inm family. 

5. cudYet/ 2 
A ay8truhich i8 intaddto control ahaaat 

aUal0m by praotin; 8 chalcd raactlon ta convert ragulatd ahauat 
8U COUtitUBUtB to OthU 8ub8tmc88. In 8ccordBnw ulth 8oCtiwa D, 1, 
and?of thiB~CirCd8r,8lUbU8qUippdrith8pUticplu~ 
(.*I*, ox&dation, rodaction, thraawy) of c8taly8t am not patmfttad to 
k in th8 M W$ior fa7 U WiMB lrot W 8qUippd. ikid=*, - 
Of 8 CBtd78t dOt8min@8 8 Hpr&ta WiW f&7 4 ti80 C-t- 
l coatrolr78tr in the engine f-17. cual~t futuru ubich detmmho 
different ahauu &ion c0utrol ayetam withla 8a -ino fey ae: 

4 SUhBtrBt8 (dl m) CoU8tZUCth t.ChUiqU. (0.8.. 
UtrUdOd, 18idlrp, forwd). 

b) h81C C&tiyBt p8Ck@Ib# (8.&, Yt8rm8, t=mq- Of 
cont8fawt 8nd rertraint, 8od general method of con8tructiom). 

Cl Total active material loding. 

Cu8lyrt8 which differ in 8n7 of the three pa8nter8 darwt8d 
8bove ma7 be dmonatreted to be 888antidl~ l quiv8lent by urn8 of d&t8 
from cooplated certificetion durebilit7 tcatlng or b7 other teat d&t8 
&CC&pt&bl8 t0 WA. 

6. Thermal Reactor. A apta which 18 intWd8d to COntrOl 8XhBuBt 
criaelonr b7 propid- a hi@ tempereture anvlroaw t in an e.nlagd volrrw 
where the oxidirlxq reactlone can continue. In eccordanca wit Sectloam 0, 

k E, and P of thir Advl8ory Clrculer, wine8 equipped ufth 8 th rm8l reactor 
8r8 nOt wrrittd to b8 in tb W W$f88 frril7 88 8U#b88 Wt 80 8@md. 
Therefore, 8 thermal rotor ~7 determine 8 repuate em#ine fd7 end il80 
same am one of the control qatam utilized in the mine f&y. -lea 
of thd ructor future8 uhlcb datamlno different exhmmt ui88i0n 
control ayetam vithim am e&8@ fairy l o: 

21 See Appendix for additional inforution. 



8) Reactor lialq 8ad wtul81. 

b) coorlq (U 8ny). 

d Effutln int8rior volun (ritbln 15 puc8nt of the lagoat 
volum within the reopoctl~ control mptr). 

d) Iotuul ructor configuratiaa (opan, bdflod, UC.). 

d Gawal loution (directly adjacent to cylinder M, 
dcnnutran, etc.). 

8) Afr injection + ECR. 

b) Tb8M reactor + Air Injection. 

d C8t8ly.t + Ecu. 

8. Ddiaition of 8vuor8tiv8 birmio8 Cuntrol Sy8tu8 

D8ffaftion8 uul axuplu of ama currant amporativa aboioa control 
878t8u 8r8: 

1. Cuirtu. A syrtr vhich ;I iatuded to coatml uqor8tfve 
airrion8 by 8tOrm fud vapor8 In a carbon-filled cuhtu. 

2. Cr8flkc888. A 878tU which 18 i&add to COI¶trOl 8V8pr8tiV8 

emirrionr by rtoriq fu81 v8pora in the engin cr8nkcare. 

I. New Pni8810n COmrOl SY8tw 

EPA qCt8 tht n8u device8 8tkd coutrd tUhUfv8 will be damloped 
and UtfliZd 88 th8 8t8t8 Of rri88iOn COUtrOl tdWl0~ dV=88. Tha8a 
nOu8pptod!mr to ~88iooCOf~trO~will ba d8fiaad 88rurri8OiOUcOUtro1 
878t-8 b8Ud UpOrr 8irilUit7 Of C--t8 8Xbd rodifiC8tioau d.8- 
to conttol aluiono. 

Mobile Source Air Pollution Control (AU-US) 



APPlmxx 

TIM r011awin# chut Wig88 th8 8ffOCt Of C8t8lmt prmt8r8 

oa th8 da-tloa of aa#iru f-8 ti Uh8u8t ri88h Cootrof 

C8t8lmt Puntu 
Detetriru8 bt8rrin88 

hain I&Y coutro1 sY8tm 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

a. 

9. 

C8nu8l Rlrpo8e (O.#.) OXid8tiOU, 
rductlan, thruu87) x 

hUUd bC8tiOU (84., ill 
Uh8U8t 88UifOld, f- ld8r- 
floor 8ru) x 

hn8rd Subrtr8ta l'ypa 
(8.8.) @18t, 8OWlitb) X 

Sub8tt8ta (til tm8) 
Con8tructlon T8chaiqu8 
(a&, 3ftrud8d. 18ld=up, 
formod)- 

'UiC C8tdp8t P8Ck8&4j 
(e.g. * Ut8ri818, t~hlii~8 Of 
cont8lnmnt 8nd rutr8int, 8ad 
generalmethod of cowtruction)~ 

Proportion of &ch Activ8 
cowtitu 

@I? 
Of TOtd AktiV8 

M8tuirl X 

Totrl Actilm 
9 

tuial Lodln# 
PU c8tti78t 

thtti78t VOl- (ldthirr 15 
p8rC8Sht Of th8 lUg88t C8td78t 

th8 r88putlve engine 

x 

X 

X 



J/ C8talyotl which differ in th8 p8rmt8r d8riga8td u7 b8 daowtr8t8d 
to b8 8888Widly 8qulv8lmt by uu Of d8t8 fra COqht@d COrtifiC8tiOU 
durability t88tbq or othu rrttrolive tut d8t8 8CC8pt8bti to EPA. 

i/ C8ttiy8tr which diff8r la volum b7 mora th8a 15 percent m87 ba 8bom 
to be 888mtu7 8@V8hnt if th8 ‘aruf8Ctur8r c8n d-mrtr8t8 tht 
th8 active &ace uau (Mf) of the roopoctiv8 C8tti78t8 diffu b7 
no more thab 15 puunt. 


